The Organo- and Cytoprotective Effects of Heat-shock Protein in Response to Injury Due to Radiofrequency Ablation in Rat Liver.
In treating liver tumors, preserving hepatic reserve and reducing surgical invasiveness are important for minimizing postoperative complications. Geranylgeranylacetone (GGA) is reported to selectively induce heat-shock protein 70 (HSP70), which initiates a powerful cytoprotective effect. We investigated the function of HSP70 under conditions of radiofrequency ablation (RFA) of the liver. Male Wistar rats were divided into three groups: a control group, a group administered GGA, and a group administered GGA plus quercetin, an HSP70 synthesis inhibitor. Expression of HSP70 and heat-shock factor-1 (HSF1) in the liver was measured at the protein level, and severity of liver damage was investigated using serum and hepatic tissue. The GGA-treated group had higher expression of HSP70 and HSF1 than the other groups. Peak liver damage in all groups occurred 6 h after RFA. The GGA-treated group also had significantly less liver damage and lower serum level of the inflammatory cytokine tumor necrosis factor-α, and a lower rate of apoptosis in tissue around post-ablation necrosis. Expression of HSP70 and HSF1 was suppressed in the group treated with GGA and quercetin, and this group had severe liver damage. Induction of HSP in the liver by GGA may be applicable in future treatments for hepatocellular carcinoma or liver metastasis. The present findings suggest that if preoperative administration of GGA can offer protective effects in the liver, treatment options could be increased and liver failure and other complications might be avoided.